The DII sensor has been an invaluable tool to map spatiotemporal auxin response and distribution in the model plant Arabidopsis thaliana. The DII sensor and mDII control sensor are driven by the widely used constitutive 35S promoter. However, the reliability of DII sensor has recently been questioned (Bhatia and Heisler, 2018 ). Here we provide additional evidence to show that the mDII control sensor is indeed uniformly distributed in early leaf primordia, which echoes the original reports (Vernoux et al., 2011; Brunoud et al., 2012) . We also provide comparison between DII/mDII and the PRS5A promoter-driven R2D2 sensors in early leaf primordia.
2 on auxin, the TIR1/AFBs co-receptors, and proteasome activities. In the original design, DII-Venus is driven by the widely used constitutive 35S promoter. The control sensor, mDII-Venus, has a mutation in the domain II sequence of DII-Venus, thus lacking auxin-dependent degradation. The mDII-Venus control sensor is also driven by the constitutive 35S promoter. Comparing with mDII-Venus, stronger DII-Venus signal would indicate lower auxin. The DII-Venus sensor allows sensitive detection of auxin signaling at the cellular resolution in different tissues, and has been widely used, including in the field of plant development. An alternative design, named R2D2, combines DII-Venus and mDII-tdTomato into a single transgene (Liao et al., 2015) . In addition, the R2D2 uses the RPS5A promoter instead of the 35S promoter.
The 35S-driven mDII-Venus has uniform expression in the vegetative shoot apex, including the shoot apical meristem (SAM) and young leaf primordia ( Fig. 2h in Brunoud et al., 2012; Supplementary Fig. 7b in Vernoux et al., 2011) , making it possible to use the 35S-driven DII-Venus to map auxin signaling. Compared with mDII-Venus, DII-Venus shows clearly stronger signal in the adaxial domain facing the SAM in the first two leaves five days after stratification (DAS) (Fig. 2f ,h in Brunoud et al., 2012;  Supplementary Fig. 7a in Vernoux et al., 2011) . We observed similar patterns in early leaf primordia of older plants Guan et al., 2017) , suggesting a transient abaxial-enrichment of auxin. These observations and the middle domain-enriched DR5 expression, together with genetics and molecular analysis, lead to a model, in which abaxial-enriched auxin, the adaxial-expressed auxin activator MONOPTEROS/AUXIN RESPONSE FACTOR5 (MP/ARF5), and abaxial-expressed ARF repressors together position auxin signaling in the middle domain . Auxin signaling activates WUSCHEL-RELATED HOMEOBOX (WOX) genes in the middle domain to enable leaf blade expansion.
In contrast to all above reports, Bhatia and Heisler very recently claimed that the 35S-driven mDII-Venus control sensor also exhibits an adaxial-enrichment, which is similar to the 35S-driven DII-Venus sensor, in the first two leaves of 3-4 DAS seedlings (Bhatia and Heisler, 2018) . They further questioned if auxin is asymmetrically To resolve the discrepancy, we analyzed the first two leaves of 3-4 DAS seedlings, as Bhatia and Heisler did. Consistent with all previous reports in early leaf primordia (Vernoux et al., 2011; Brunoud et al., 2012; Wang et al., 2014) 
Given the very different expression patterns of p35S::mDII-Venus obtained by
Bhatia and Heisler from all others (Vernoux et al., 2011; Brunoud et al., 2012; , it is suggested to consider possibilities, such as seed contamination. On the other hand, the RPS5A promoter is active and more uniform in embryos but not in mature tissues (Weijers et al., 2001) , whereas the 35S promoter is less active in selected tissues, such as embryos. Thus, the two available DII sensors may be more suitable to different samples. The maturation time of the fluorescent protein fused to DII appears to be a key factor to the fluorescence signal (Brunoud et al., 2012) . In addition, auxin-independent protein stability is clearly affecting fluorescence signal. Thus, the use of different proteins to label DII and mDII may introduce additional variations that require further normalization.
Lastly, it is conceptually unlikely that prepatterned leaf polarity genes would lead to a uniform auxin signaling distribution as Bhatia and Heisler suggested. The proposed prepatterns of polarity genes (Husbands et al., 2009 ) have recently been shown experimentally (Caggiano et al., 2017; Yu et al., 2017) . The adaxial-abaxial auxin difference appears after leaves bulged up . In fact, the prepatterned gene expression may explain different PIN distributions around the adaxial and abaxial domains Shi et al., 2017) . Auxin signaling is essential to translating the adaxial-abaxial prepattern into medial-lateral patterning by activating the leaf marginal domains . The recent proposal that wounds influence leaf adaxial-abaxial polarity (Caggiano et al., 2017) clearly ignored the extensive control experiments described by Ian Sussex and more recent researchers (Sussex, 1952; Reinhardt et al., 2005; Kuhlemeier and Timmermans, 2016) .
Methods
Plant material and growth conditions. The transgenic lines p35S::DII-Venus and p35S::mDII-Venus were obtained from Dr.
Teva Vernoux, and the R2D2 reporter line was obtained from Dr. Dolf Weijers. Seeds were kept for 2 days on MS medium containing 1% sucrose in the dark at 4 o C and then in the greenhouse under short-day-conditions for 3 or 4 days before imaging.
Confocal imaging and data analysis
For live imaging, seedlings grown under short-day-conditions for 3 or 4 days were transferred to the dissecting medium (3% agarose). Cotyledons were carefully removed under stereomicroscope (Nikon, SMZ18). All live imaging was performed 5 using 60× water dipping lens. Confocal images were taken with a Nikon A1 confocal microscope. Excitation and detection windows setups for Venus and tdTomato were as described . To image Venus, a 514 nm laser excitation and a 524-550 nm band-pass filter emission was used. To image tdTomato, a 561 nm laser was used for excitation and a 570-620 nm band-pass filter was used for detection. 
